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1 ? -r^-OXYPYRIPTNVI.W1.3-Di nvot J Aia E AND PTOXANB COMPOUNDS , 
^ncTTTms CONTAI NTKP, SAME AND PROCESS FOR CONTROLLING 

V1TNC1T USING SAME 

5 BACKGROUND OF THE DT S CLOSURE 

1. Field of the Invention 

The present invention is directed to a new class of 
substituted 2 -(3-oxypyridinyl)-l,3-dioxolane and -1,3-dioxane 

10 compounds. More specifically, the present invention is 

directed to a new class of the above noted compounds- having 
particular utility as fungicides. 

The control of phytopathogenic fungi is of great 
economic importance not only because fungal growth on plants 

15 or on parts of plants such as fruit, blossoms, foliage, 

stems, tubers, roots and the like inhibit plant production, 
including the plant's commercially significant portions, such 
as foliage, fruit and seed, but, in addition, because fungi 
reduce the overall quality of the plant crop. 

20 to control or at least reduce the detrimental 

effects of fungi, plants have long been treated with 
fungicides. However, the enormous economic toll taken by 
known fungi, as well as the continuing development of new 
fungus strains resistant to known fungicides, establishes a 

25 continuing need to develop new and more effective fungicides 
which possess curative, preventative and systemic action to 
protect all manner of plants. In addition, these newly 
developed fungicides must not only provide the 
above-discussed protection against the detrimental effects of 

30 f un gi but, negatively, must not possess properties which have 
adverse effects on the plants to be protected. Furthermore, 
new fungicides must not have adverse effects on the 
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1 conroercial exploitation of the crop of the plant protect d. 
Finally, the fungicide must be free of characteristics which 
adversely affect the surrounding environment including the * 
soil and the surroundings into which the fungicide is 

5 introduced, ' * 

The above remarks establish the need in the art for 
new compounds , distinguished from the compounds utilized in 
the prior art, that provide more effective fungicidal 
activity, without adverse effects on the plants to be 
10 protected or the environment in which the plants are grown, 
against the scourge of phytopathogenic fungi, 

2. Background of the Prior Art 

The prior art includes teachings directed to the 

15 use of oxypyridinium compounds that are useful as fungicides. 
One such reference is U.S. Patent 4,143,144, issued to Tobol 
et al. f which discloses certain 2-alkoxy- and 2, 6-dialkoxy-4- 
halomethylpyridine compounds which find utility as 
fungicides. It is emphasized, however, that although the 

20 compounds of the f 144 patent are oxypyridinium compounds, 
they have no relation to any class of substituted 1,3- 
dioxolanes or substituted 1 , 3 -dioxanes • 

Similarly, U.S. Patent 4,678,504 to Schulz et al. 
sets forth another class of oxypyridinium compounds useful as 

25 fungicides. The compounds of Schultz et al. are salts of 

O-substituted 3 -oxypyridinium compounds. More specifically, 
Schulz et al. describes benzyl bromide salts of 
3- tetradecyloxypyridine , 2 , 4 1 -dif luorobenzylhydroxypyridine 
and the like. This class of salts, like the compounds of the 

30 Tobol et al. patent, teach the use of oxypyridinium compounds 
as fungicidal agents. However, there is no disclosure, 
suggestion or even hint of utilizing 1,3-dioxolane and 
1,3-dioxane compounds which include substituted and 
unsubstituted 2- ( 3-oxypyridinyl ) substituents. 
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1 BRIEF SUMMARY OF THE INVENTION 

A new class of compounds have now been developed 
which not only provides excellent protection against the 
ravages of phytopathogenic fungi but does so without 

5 adversely affecting the plants to be protected or 

significantly altering the environmental conditions of the 
soil and the surroundings into which these fungicides are 
introduced. 

In accordance with the present invention a new 
10 class of compounds having the structural formula 




where R and R 1 are the same or different and are hydrogen or 
C 1 -c g alkyl; R is hydrogen, chlorine or bromine; R is 

20 hydrogen, Cj-Cg alkyl, C^-Cg alkoxy, halogen, trihalomethyl, 
nitro, cyano, phenyl, phenyl substituted with C 1 -C 4 alkyl, 
C l"* C 4 alkox y' halogen, trihalomethyl, nitro, cyano, phenoxy 
or phenoxy substituted with C^-C^ alkyl, C x -C 4 alkoxy, 
halogen, trihalomethyl, nitro or cyano; and n is 0 or 1 is 

25 disclosed. 

In addition, a composition comprising a 
fungicidally effective amount of the compound of this 
invention and a carrier therefor is set forth. 

Finally, the present invention is also directed to 
30 a process for controlling phytopathogenic fungi which 

comprises applying a fungicidally effective amount of the 
compound of this invention to the locus to be protected. 
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1 DETAILED DESCRIPTION 

The compounds of the present invention have the 
structural formula 



5 




where R and R are the same or different and are hydrogen or 

2 . 3 

C 1~ C 6 alk ^ 1 ' R is hydrogen, chlorine or bromine; R is 

hydrogen, C-^-Cg alkyl, C ^~ C 6 al ^oxy, halogen, trihalomethyl , 

nitro, cyano, phenyl, phenyl substituted with C 1 »C 4 alkyl, ~ 

C 1 -C 4 alkoxy, halogen, trihalomethyl , nitro or cyano, phenoxy 

or phenoxy substituted with C-^-C^ alkyl, c x~ C 4 alkox Y* 

halogen, trihalomethyl, nitro or cyano; and n is 0 or 1. 

It is emphasized that the compound having the 

structural formula I encompasses dioxolanes, which correspond 

to the compound having the structural formula I where n is 0. 

The dioxolane compounds within the contemplation of the 

present invention have the structural formula 




(ID 



30 where R, R , R and R have the meanings given for the 

compound having the structural formula I. 

The equally preferred dioxanes, within the 

contemplation of the present invention, are defined by the 

compound having the structural formula I where n is 1, The 
35 dioxanes of the present application have the structural 

formula 
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where R, R 1 , R 2 a™* R 3 have the meanings given for the 
compound having the structural formula I. 

The present invention also encompasses salts of the 
compound having the structural formula I. Salts within the 
contemplation of the subject invention are preferably 
addition products of the compound having the structural 
formula I, as well as compounds of structural formulae II and 
III within the genus of the compound having the structural 
15 formula I, and various acids. Among the preferred acids, 
which may be employed to produce salts of the present 
invention, are such inorganic acids as hydrochloric, 
hydrobromic, nitric and sulfuric acids. Organic acids, which 
also may be employed in the formation of salts within the 
20 contemplation of the present invention, include the sulfonic' 
acids, methanesulfonic acid and p-toluenesulf onic acid. Of 
these acids, hydrochloric acid and methanesulfonic acid are 
particularly preferred in producing the salts of the subject 

invention. ..... 

25 A careful review of the structural formula remakes ^ 

apparent to those skilled in the art that when R and R are 
different, the carbon atom at the 2-position is asymmetrical. 
As such, this gives rise to optical isomers. Furthermore, in 
the case where either R or R 1 are not hydrogen, compounds 

30 having the structural formula I, or the subgeneric structural 
formulae II or III, may exist as geometric isomers in that R 
or R 1 are cis or trans relative to the substituents at the 2- 
position of the dioxolane or dioxane ring. It should 
therefore be appreciated that isomers, as well as -mixtures of 

35 isomers, of the sort discussed above, are within the 
contemplation of the present invention. 



SUBSTITUTE SHEET 

BNSDOCID: <WO 9207848A1_I_> 



WO 92/07848 



-6- 



PCT/US91/07801 



1 Preferably, compounds having the structural formula 

I are characterized by R and R 1 being the same or different 
and being hydrogen or C^-C^ alkyl; R 2 being hydrogen or 
chlorine; R 3 being hydrogen, halogen, phenyl or phenoxy 

5 substituted with methyl, ethoxy, halogen or trif luoromethyl; 

and n is 0 or 1. 

More preferably, the compound having the structural 
formula I is defined by R and R 1 being hydrogen or Cj-Cg 
alkyl; R 2 being hydrogen, R 3 being chlorine, phenyl, or 

10 phenoxy substituted with halogen or trif luoromethyl ; and n is 
0 or 1. The latter definition, in the more preferred 
definition of the compound of the present invention, the 
definition of n being 0 or 1, emphasizes that no preference 
should be given over each other to the compounds having the 

15 structural formulae II and III. 

The compound having the structural formula I is 
prepared in a two-step process wherein an alpha-haloketone 
having the structural formula 



20 x^\_C-CH,X 



30 



R 3 



(IV) 



where X is halogen, preferably, bromine; and R 3 has the 
25 meanings given in the definition of structural formula I, is 
subjected to cyclization by reaction with a diol having the 
structural formula 



HO-CH- ( CH-, ) -CH-OH (V) 

I "I 



where R, R 1 and n have the meanings given in defining 
structural formula I. 
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The product of this cyclization reaction is a 
2-halomethyl ketal having the structural formula 




(VI) 



CH 2 X 



where R, R 1 , R 3 , X and n have the meanings given above. It 
is emphasized that details of this type of reaction are known 
in the art. For example, Synthesis, 1, 23, (1974) provides 
specifics of this reaction. The above referenced article is 
15 incorporated herein by reference. 

The 2-halomethyl ketal compound having the 
structural formula VI is reacted with a 3 -hydroxypyridine 
compound having the structural formula 



(VII) 



35 



where R 2 has the same meanings as given for that substituent 
in structural formula I. This reaction occurs in the 
presence of an acid acceptor, preferably potassium carbonate. 
Moreover, the 3 -hydroxypyridine compound having the 
structural formula VII is introduced into the reaction as a 
solution in which the solvent is preferably N,N-dimethyl- 
acetamide. The reaction usually occurs by refluxing the 
compounds having the structural formulae VI and VII at the 
boiling temperature of the solvent, usually N,N-dimethyl- 
acetamide, for a period of between about 6 hours and about 72 
hours, preferably about 18 hours. The product of thxs 
reaction is the compound having the structural formula I. 
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Another aspect of the present invention is a 
composition which comprises a fungicidally effective amount 
of the compound having the structural formula I and a carrier 
therefor. Carriers within the contemplation of the 
composition of this invention may be liquids, solids or 
mixtures thereof. 

Turning first to liquid carriers useful in 
producing the composition of the present invention, the 
liquid carrier may be a solvent or a dispersant. In 
addition, two liquid carriers can be utilized, one 
serving as a solvent and the other as a dispersant. 

In the preferred embodiment wherein the composition 
is a solution, the solvent carrier is usually an organic 
compound which may be polar or non-polar. Solvents within 
the contemplation of the composition of this invention 
include acetone, methanol, isopropanol, t-butyl alcohol, 
cyclohexanone, n-butyl alcohol, toluene, xylene, dioxane, 
dimethylf ormamide , dime thy Isulf oxide, ethylene dichloride and 
N-methylpyrrolidone . 

Another class of liquid compositions within the 
contemplation of this invention is emulsions. An emulsion is 
formed when the compound having the structural formula I is 
dispersed in water in the presence of a surface active agent. < 
An emulsion is preferably formed by first preparing a 
solution of the type discussed in the above paragraph. The 
solution is then dispersed in water and a surface active 
agent added thereto to form the emulsion. Surface active 
agents suitable for use in forming an emulsion within the 
contemplation of the composition of this invention are known 
to those skilled in the art. McCutcheon's Detergents and 
Emulsifiers , Allured Publishing Corp., Ridgewood, NJ' (JL£70) ; 
U.S. Patent 2,514,916 and U.S. Patent 2,547,734 provide' ~~ 
examples of surface active agents useful in forming emulsions 
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within the contemplation of the composition of this 
invention. The above recited references are incorporated 
herein by reference. As set forth in these references, the 
surface active agents may be anionic, cationic or non- ionic. 

A third class of liquid compositions within the 
scope of this invention utilize a liquid dispersant as the ' 
carrier. In this embodiment, the compound having the 
structural formula I is dispersed in water in the absence of 
a surface active agent. Alternatively, the liquid 
composition involves a solution of the compound having the 
structural formula I, which, in turn, is dispersed in water, 
again in the absence of a surface action agent. 

Yet another class of liquid compositions within the 
scope of the present invention utilizes an aerosol. An 
aerosol is liquid under pressure but is gaseous at 
atmospheric pressure and ambient temperature. In most 
instances an aerosol composition is prepared by first forming 
a solution of the compound having the structural formula I in 
a conventional solvent of the type discussed above. This 
solution is admixed with a volatile liquid aerosol under 
pressure in which condition the composition is applied. 

A second major class of composition within the 
meaning of the present invention are solid compositions which 
employ a solid carrier. Solid carriers useful in the 
formation of the composition of this invention include dusts, 
granules, wettable powders, pastes and water soluble solids. 
For example, compositions within the contemplation of this 
invention may be applied as a dust when adsorbed or absorbed 
onto or mixed with a powdered, solid carrier. A solid 
carrier such as a mineral silicate, e.g., mica, talc, 
pyrophyllite and clays, may be utilized for this purpose. 
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Additional solid compositions can be prepared from" ' 
granular formulations of the compound having the structural 
formula I and a granular or pelletized form of carrier such 
as granular clay, vermiculite, charcoal, corncobs or the 
like. The use of granular formulations is particularly- 
suitable for application by broadcasting, side-dressing, soil 
incorporation or seed treatment. 

A mixture of a solid and liquid composition, that 
employs both a liquid and a solid carrier, may also be used. 
Such a composition, for example, is prepared by dispersing a 
solid, on which the compound having the structural formula I 
is absorbed or adsorbed, in a liquid dispersant. Such jsl 
composition preferably includes a surface active agent to 
maintain the solid particles dispersed in the liquid 
dispersant. 

It should be emphasized that the composition of the 
present invention may utilize a carrier which is itself - ^ 
active. That is, the carrier may be a plant growth regulant, 
an insecticide, an acaricide, a fungicide, a bacteriacide or 
the like. 

The concentration of the compound having the 
structural formula I in the composition of this invention is 
a fungicidally effective amount. The exact concentration of 
a fungicidally effective amount depends upon such factors as 
the specific plant, or plants, which is to be protected, the 
fungus, or the fungi, which is to be controlled, soil 
conditions and chemistry and the climatic conditions under 
which the plant is grown. Generally, the concentration of 
Compound I, which is representative of a fungicidally 
effective amount, in the composition of the present invention 
may range from about 0.1% to about 95% by weight. However, 
when the compound having the structural formula I is applied 
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1 as a spray, the dilution may be very high, resulting in a 
' concentration as low as a few parts per million parts of 
composition. On the other hand, when ultra-low volume 
applications are employed, full strength concentrates may be 

5 utilized. - - 

The present invention is also concerned with a 
process for controlling phytopathogenic fungi. In this 
process the compound having the structural formula I is 
applied to the locus under attack by said fungi in a 
10 fungicidally effective concentration. 

in one preferred embodiment of the process of this 
invention the compound having the structural formula I is 
applied to the foliage of the plant or plants to be 
protected. This so-called "foliar treatment" is effectuated 
15 by applying the compound having the structural formula I to 
foliage at a concentration of between about 10 milligrams and 
about 500 milligrams of the compound per liter of inert 

liguid carrier. 

In another preferred embodiment of the process of 

20 the present application, the process of controlling 

phytopathogenic fungi, a fungicidally effective amount of the 
compound having the structural formula I is applied to the 
soil in which the plant, or plants, to be protected from 
fungi is grown. In this method, the so-called "systemic 

25 treatment," the compound having the structural formula I is 
applied to the soil in a concentration of between about 0.125 
and about 10 kilograms of compound per hectare of soil in 
which the plant, or plants, to be protected is grown. More 
preferably, systemic control involves application of between 

30 about 0.125 kg/ha and about 5 kg/ha of the compound having 
the structural formula I to the soil in which the plant, or 
plants, to be protected is grown. 
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Independent of which preferred process of 
controlling fungi is utilized, the application may be applied 
prior to or after infection by fungi. Furthermore , it should 
be appreciated that the exact dosage, applied systemically or 
directly to foliage, is dictated by the fungus to be . \ ; ■ * 

controlled and the particular plant to be protected. 

In another embodiment of the process of controlling 
phytopathogenic fungi utilizing the compound of the present 
invention, the compound having the structural formula I, the 
compound is applied as a coating to seeds of the plant to be 
protected. This embodiment of the process of the presgnt 
invention provides the benefits of the two preferred 
embodiments discussed above, foliage treatment and systemic 
treatment. • That is, the fungicidal coating, the coating of 
the compound having the structural formula I, protects the" ^ 
soil from infection by the fungi but is also taken up by the 
plants systemically to protect the plant from fungal attack. 
In this so-called "seed coating method," a concentration of 
the compound having the structural formula I in the range of 
between about 5 and about 75 grams per 100 kg. of seed is 
usually utilized. 

The following examples are given to illustrate the 
scope of the present invention. Because these examples are 
given for illustrative purposes only, the scope of the 
instant invention should not be limited thereto. 
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EXAMPLE 1 



preparation of 3- [ [ ?- [ [ 1 • 1 \ zM EhenylJ -4-vl ) -1 e 3-dioxolan- 
2-vllrnethoxvlpyridine (Compou nd No. 2) 

5 A mixture of 2-( [l / l , -bipheny]-4-yl)-2-(bromo- 

n,ethyl)-l,3-dioxolane (16 g.), 3-hydroxypyridine (5.7 g. ) and 
potassium carbonate (9 g.) were refluxed with stirring in 
N,N-dimethylacet amide (75 ml.) for 18 hours. After 
refluxing, the mixture was allowed to cool and was thereafter 
10 poured into water (150 ml.). The resultant aqueous solution 
was extracted twice with ether. The combined ether fractions 
were washed once with 5% aqueous sodium hydroxide and 4 times 
with water. The washed ether fractions were then dried, 
filtered and the solvent evaporated to yield 3- [ [ 2-( [ 1 , 1 * - 
biphenyl ]-4-yl)-l, 3 -dioxolan-2-yl]methoxy 3 pyridine as an oil. 



SUBSTITUTE SHSST 



BNSDOCID: <WO 9207848A1_I_> 



WO 92/07848 



-14- 



PCT/US91/07801 



1 EXAMPLE 2 

Preparation of 3- C [ 2- ( f 1 . 1 ! -Biphenvll -4> vl) -1 , 3-dioxoian-2-vl4- 
me thoxvl pyridine hydrochloride (Compound No, 1) 

The compound of Example 1, 3-[[2-([l / l 1 -biphenyl ] - 
4-yl) -1, 3 -dioxo lan- 2-yl] me thoxy] pyridine (3 g. ) was formed 
into a solution by being dissolved in dry ether (250 ml.). 
The solution was cooled in an ice bath and dry hydrogen * 
10 chloride gas was bubbled into the solution. This resulted in 
precipitation. When precipitation was ended, the solid was 
isolated by filtration and crushed to give a fine powder. 
The powder was identified as the titled compound having a 
melting point of 191°C to 193 °C. 
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EXAMPLE 3 

PreBgration o* 3^ r f a- ( 4-B romophenvl )-l , oxolan-2-yl- ]- 
mpthn^lpvri ^ np gethajiesulfonate (carnnound No. 7) 

A mixture of 2- ( bromomethyl ) -2- ( 4-bromophenyl ) -1 , 3- 
dioxolane (25.5 g. ) , 3-hydroxypyridine (9.0 g. ) and potassium" 
carbonate (14.2 g.) in N,N-dimethylacetamide (125 ml.) was 
refluxed for 18 hours with stirring. Upon completion of thxs 
refluxing the mixture was allowed to cool. To this cooled 
reaction mixture was added water (250 ml.) and extracted with 
two portions of ether. The combined ether fractions were 
washed once with 5% aqueous sodium hydroxide and four times 
with water. The resulting ether layer was dried, filtered 
and evaporated resulting in the formation of an oil (18.5 g. ) • 

A solution of this oil (3 g. ) in dry ether was 
prepared and cooled in an ice bath. To this cooled solution 
was added methanesulf onic acid (0.9 g.) by dropwise addxtron 
accompanied by stirring. The resulting precipitate was 
obtained by filtration. After drying, the product, having a 
melting point of 133-C to 134-C, was identified as 3-[[2-(4- 
brompphenyl ) -1 , 3-dioxolan-2-yl]methoxy ]pyridine 
me thanesulf onate . 
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EXAMPLE 4 

Preparation of 3- T T 2- ( [ 1 , 1 ' -biphenvll -4-vl) -4 . 5-dim ethyl- 
1 , 3-dioxolan-2-vnmethoxv]pyridine (Compound No. 15) 

A mixture of 2-( [l,l'-biphenyl]-4-yl-2-(bromo- 
methyl)-l,3-dioxolane (10 g. ) , 3-hydroxypyridine (4.7 g.) and 
potassium carbonate (5.2 g. ) was refluxed with stirring for 
18 hours. At the completion of this period, the mixture _ was. f . 
cooled to ambient temperature. Water (250 ml.) was added to 
the cooled mixture and extracted with toluene. The resultant 
toluene solution was washed with water, then dried, filtered 
and evaporated to yield 3-[ [ 2- ( [1,1 ' -biphenyl]-4-yl)-4 , 5- 
dimethyl-l,3-dioxolan-2-yl]methoxyJpyridine as an oil. 
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EXAMPLE 5 



Preparation of 3 - r f 3-f 2 . 4-Dinhlorophenvl ) -4-methyl-l , 3- 
r.ioMolan-2-YTlTnethoxvlP Vr i dine ( Compound No. 18) 

5 

A mixture of 2 - < br omophenyl ) -2-( 2 , 4-dichlorophenyl) • 
4-methyl-l,3-dioxolane (10 g.), 3-hydroxypyridine (3.8 g. ) 
and potassium carbonate (5.5 g.) in N , N-dime thy lace t amide (90 
ml ) was refluxed with stirring for 18 hours. After the 
10 mixture was allowed to cool, it was poured into water and 
extracted with toluene. The toluene fraction, thereby 
obtained, was washed with 5% aqueous sodium hydroxide and 
evaporated to yield 3- [[ 2- ( 2 , 4-dichlorophenyl) -4-methyl-l , 3- 
dioxolan-2-yl]methoxy] pyridine as an oil. 

15 
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1 EXAMPLE 6 

Preparation of 3-f r2-T4-r 3-(Trif luo rome thyl)phenoxv1 phenyl 1- 

1 ,3-dioxolan- 2- vl] me thoxvl pyridine hydrochloride .. 
5 (Compound No. 22) 9 

A mixture of 2-(bromomethyl)-2-[4-[3-( trifluoro- 
methyDphenoxy] phenyl ]-l, 3 -dioxolane (8 g.), 3-hydroxy- 
pyridine (2,4 g.) and potassium carbonate (3.5 g.) in 

10 N,N-dimethylacetamide (40 ml.) was refluxed for 18 hours with 
stirring. The reaction mixture was allowed to cool, poured 
into water and extracted twice with toluene. The combined 
toluene fractions were washed once with 5% aqueous sodium 
hydroxide and three times with water. The toluene fraction 

15 was then dried, filtered and evaporated to yield an oil (5.3 g.). 
A portion of the thus obtained oil (2 g. ) was 
dissolved in ether and dry hydrogen chloride gas was bubbled 
into the solution. This resulted in material oiling out of 
the solution. The material oiled out of the solution was 

20 cooled resulting in the solidification of the oil. This 
solid was isolated by filtration and identified as 
3-[[2-[4-[3-( trif luoromethyl ) phenoxy ] phenyl ] -1 , 3 -dioxolan- 2 - 
yl]methoxy] pyridine hydrochloride. This product was obtained 
as a gray powder and was identified by its melting point of 

25 138°C to 140°C. 
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EXAMPLE 7 

1 

Preparation of Compounds Nos. 3 - 6, 8-14, 16, 17, 19-21 

and 23-29 

5 Compound Nos. 3-6, 8-14, 16, 17, 19-21 and 23-29 

were prepared in accordance with the procedure used in 
Examples 1 to 6. They resulted in the formation of compounds 
whose identity is summarized in Table I. Table I identifies 
not only the compounds of this example but also the compounds 

10 synthesized in Examples 1 to 6. These compounds, Compound 

Nos. 1 to 29, are identified by their structural formula ■ 
wherein the substituents are defined in Table I. Those 
compounds which are salts are further defined by the identity 
c of the acid which is employed to form the salt. In addition, 

15 those compounds which are solid at ambient conditions are 
defined by their melting point. Table II identifies those 
compounds listed in Table I as being an oil at ambient 
conditions by their nuclear magnetic resonance spectroscopy 

20 data ' 
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TABLE I 




Cpd. 


















No. 


n 




si 


si 




si 


Salt 


MP(°C) 


1 


0 


H 


H 


H 




4-Ph 


HC1 


191-193 


2 


0 


H 


H 


H 




4-Ph 




Oil 


3 


0 


H 


H 


H 




2,4-Cl 2 




Oil 


4 


0 


H 


H 


H 




4 -Br 




Oil 


5 


0 


H 


H 


H 




2-C1 




Oil 


6 


0 


H 


H 


H 




4-CH 3 


CH 3 S0 3 H 


104-106 


-7 
/ 


A 
V 




XT 

a 


IT 
XI 








133-134 


8 


0 


H 


H 


H 




4-C(CH 3 > 3 


HC1 


134-137 


9 


0 


CH 3 CH 2 CH 2 


H 


H 




H 




Oil 


10 


0 


CH 3 CH 2 


H 


H 




H 




Oil 


11 


0 


CH 3 


CH 3 


H 




H 




Oil- 


12 


0 


CH 3 


H 


H 




4-Ph 




Oil 


13 


0 


CH 3 


H 


H 




4 -CI 




oil 


14 


0 


CH 3 


H 


H 




2-C1 




oil 


15 


0 


CH 3 


CH 3 


H 




4-Ph " 




oil 


16 


0 


H 


H 


H 




4-F 


HC1 


168-172 


17 


0 


CH 3 CH 2 


H 


H 




4-Ph 




Oil 


18 


0 


CH 3 


H 


H 




2,4-Cl 2 




Oil 


19 


0 


CH 3 CH 2 


H 


H 




2,4-Cl 2 




Oil 


20 


0 


H 


H 


H 


4- 


(4-CH 3 OPh) 




Oil 


21 


0 


H 


H 


H 


4- 


(3-CF 3 OPh) 




oil 


22 


0 


H 


H 


K 


4- 


(3-CF 3 OPh) 


HC1 


138-140 


23 


0 


CH 3 


H 


H 


4- 


(3-CF 3 OPh) 




Oil . T_ 
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Ph is phenyl 
OPh is phenoxy 
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TABLE I (Cont'd. ) 



Cpd. 










No. 


n 


R 






24 \ 


0 


CH 3 


H 


H 


25 


0 


H 


H 


H 


26 


0 


H 


H 


2-Br 


27 


0 


H 


H 


2-Cl 


28 


0 


H 


H 


2-Cl 


29 


1 


H 


H 


5-Cl 


Remarks : 











salt MP(»C) 



4-(2 / 4-Cl 2 OPh) 
4-(2-CH 3 CH 2 OOPh) 

4-(4-FOPh) HC1 
4-(4-BrOPh) 
4-(4-ClOPh) 
2,4-Cl- HC1 



oil 

Oil 

73-78 

Oil 

Oil 

128-129 
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TABLE II 

C pd No. NMR data ( & ) for CDCl-, 

2 8.1-8.4(m,2H) , 7 . 0-7 . 7 (m, 11H) , 4.3(s,2H), 
3.7-4.3(m,4H) 

3 8.1-8.4(m,2H) , 7.7(d,lH), 7 . 0-7 . 5 (m, 4H) , 4.4(s,2H), 

3.7- 4.3(m,4H) 

4 8.1-8.3(m,2H) , 7.4(s,4H), 7 .1-7 . 3 (m, 2H) , 4.2(s,2H)-, 

3.8- 4.2(m,4H) 

5 8.1-8.4(m,2H), 7.7-7. 9(m,lH), 7-1-7. 4(m, 5H) , 4.5(s,2H) 
3.8-4.3(m,4H) 

9 8.1-8.4(m,2H), 7.1-7.7 <m,7H), 4.2(s+s,2H), 

3.4^4.3(m,3H) , 0.8-1.8<m,7H) 

10 8.1-8.4(m,2H) , 7.1-7.7(m,7H) , 4.2(s+s,2H), 3.4-4.4 
(m,3H), 1.3-1.8(m,2H) , 0.8-1.2(m,3H) 

11 8.1-8.4(m,2H) , 7.1-7.7(m,7H) , 4.2(s,2H), 3 . 4-4 . 1 (m, 2H) , 
2.3(d,3H), 1.2(d,3H) 

12 8.1-8.5(m,2H) , 7.1-7.7(itl,llH) , 4.2(s+s,2H), 
3.5-4.2(m,3H) , 1.3(d+d,3H) 

13 8.1-8. 4(m,2H) , 7 . 1-7 . 7 (m,6H) , 4.2(s+s,2H), 3.5-4.6 
(m,3H), 1.3(d+d,3H) 

14 8.1-8.4(m,2H) , 7. 1-7 . 9 (m, 6H) , 4.5(s+s,2H), 
3.4-4.5(m,3H) , 1.3(d+d,3H) 
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rrawr-p TT f Cont'd. ) 
rod. No. NMR dnta ( K ) for CDCl, 



15 



17 



18 



19 



20 
21 
23 

24 

25 

27 
28 



8.1-8.4(m,2H), 7. 2-7.7 On.llH) , 4.2(s,2H), 
3.5-4.1<m,2H), 1.4(d,3H), 1.2(d,3H) 

8.0- 8.6(m,2H), 7.1-7.7-(m,llH) , 4.2(s+s,2H), 
3.5-4.3(m,3H), 1 . 3-2 . 0 (m,2H) , 0 . 8-1. 2 (m, 3H) 

8.1- 8.3<m,2H), 7 . 5-7 . 8 <m,lH) , 7.1-7.4(m,4H) , 
4.4(s+s,2H), 3.3-4.4<m,3H), 1.3(d+d, 3H) 

8.1-8.3(m,2H), 7 . 5-7 . 8 <m,lH) , 7 . 1-7 . 5 (m, 4H) , 
4.4<s+s,2H), 3.4-4.3(m,3H), 1. 3-1. 9(m,2H) , 
0.8-1.2(m,3H) 

6.8-7.7(m,12H), 4.3(s,2H), 3 . 7-4 . 3 (a, 4H) , 2.3(s,3H) 

8.0- 8.7 C»,2H>. 6.9-7.8<m,10H), 4.3<S,2H), 3 . 8-4 . 4 <m, 4H) 

8.1- 8.4<m,2H>, 6.9-7.7<m,10H), 4.2(s+s,2H), 
3.5-4.6<m,3H), 1.3(d+d,3H) 

8.0- 8.6<m,2H), 6 . 8-7 . 7 (m, 9H) , 3 . 5-4 . 5 (m, 6H) , 
1.3(d+d,3H) 

8.1- 8.4(m,2H), 6 . 8-7 . 6 (», 10H) , 4.2<s,2H), 3.9(q,2H), 

3.8- 4.2(ro,4H) , 1.2(t,3H) 

7.9- 8.1(m,lH), 6.8-7.7(m,9H), 4.2(s.2H), 3 . 9-4 . 3 (m, 4H) 
7.8-8.0(m,lH), 6 . 8-7 . 7 (m, 9H) , 4.2<S,2H), 3 . 8-4 . 4 (m, 4H) 
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EXAMPLE 8 

Preparation of Fung icidal Compositions 

Each of Compound Nos. 1 to 24 (0.3 g.), summarized 
in Table I, were dissolved in acetone (10 ml.). Water and 
one or two drops of the emulsifying agent, Triton [trademark] 
X-100 were added to the thus formed solution to form an 
emulsion. The amount of water added was a function of the 
desired concentration of the emulsion composition which are 
hereinafter reported as milligrams per liter (mg/1) . 
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FY AMPLE 9 

* m/^c l to 29, formed in 
compositions of . ^r^pie 3 «er: tested to 
5 accordance with the procedure ° £ controlUng 
evaluate their *^ by the fungus, 

powdery mildew disease °* — 

- CaUSed t tLTr control SSlty^tlrT^nTthe compounds of 
prevention or «>" r ^ the sys temic root 

pl ants to be protected. ^ ^ ^ ^ this test pots 

W . , s inch es) containing ten plants of . barley l v *«« y 

(4 x 4 x 3,5 ".ches) r (Vatie ty "Marketmore 70") 

•■Herta") or ten plants of cu respectively. 
wer e grown to an age of - ^ compositions ,„ of 
O pon reaching these ag , ^ uith the 

20 ""- If '^Ple S, were added to each pot. That is 
procedure of Example compounds of 

vision compositrons <45 ml., of e ^ fcalley or 

Table I was "Parately * nu „ erated above . The 

ten cucumber plants of the type without 

evasion compositions saturated ^ the 

25 significant loss through drainage o£ co[rpound 

pots. Eachof the compositions contained on ^ 

-, ?9 in a concentration of 250 mg/J.- 
Ncs. 1 to 29 in » ~ and cucumb er plants which were 

pots containing the barley invention were left 

treated with the compounds of this inv 

30 untreated as controls. _ # 

The barley and cucumber plants in noculated 

including those treated - SSTt^Lt with the 

with powdery mildew fungus 24 hours after t 
Pulsion compositions containing Compound Hos. 1 
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Fungus inoculation was accomplished by tapping leaves^of 
previously infected barley and cucumber plants over the. . # / 
treated and untreated pots containing the barley and cucumber 
plants, respectively, to distribute the spores of the fungus 
over the plants growing in the pots. 

Six days after inoculation, disease control was 
evaluated on a 0 to 6 rating scale. A 0 rating was assigned 
when no disease was evidenced on the plant. A 6 rating was 
given for severe disease. Intermediate ratings were assigned 
depending on the degree of disease. Percent control was 
computed by comparing the ratings of the treated and 
untreated plants. 

The results of this test are reported in Table JC 1 1., 
wherein systemic control of powdery, mildew disease in barley 
is reported under the title "BMS 250." Control of powdery 
1 ^ mildew disease in cucumber is reported under the title "CMS 
250." 
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•py AMPLE 10 




A large number of planting pots, identical with 
5 those utilized in Example 9, sufficient to ™° d ^ 
testing in duplicate or triplicate for each of the 29 
^Pounds tabulated in Table I, were each planted with eight 
barley plants (Variety "Larker" ) - There were enough planted- . 
p"s so that for each treated pot there was at least one pot 
10 untreated which acted as a control. 

Each of the treated pots were sprayed with 
emulsions of each of Compound Nos. 1 to 29 in a concentration 
of 1000 milligrams of the compound per liter of water (1000 
f g/ l I ter the foliage of the sprayed barley plants were 
15 TAX all the Plants, including the unsprayed control 
plants, were placed in a greenhouse maintained at 21 C. 
the plants, controls as well as sprayed plants, were 
thereupon Inoculated with powdery mildew fungus 
.raminis . Inoculation of the fungus was accomplished in 
20 accordance with the method utilized in Example 9. 

Five days after inoculation, the plants were 
evaluated and assigned a disease rating of 0 to 6 in 
accordance with the criteria explained in method 
Percentage control was computed in accordance with the met 
25 utilized in Example 9. The results of this test are 
summarized in Table III under the title "BMP 1000.' 
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EXfrMPM; 3.1 

10 

Bean Rust Fungus Eradi canfe and Bean Powaery 
Mildew Protectant Test 

Two pinto bean plants, R. vulgaris , were planted in a 

15 plurality of pots. When the plants were seven days old, at 
the primary leaf stage of growth, they were all sprayed with 
a suspension containing 20,000 spores of the bean rust 
fungus, Uromvces ohaseoli . per milliliter of suspending 
water. All the pots containing the inoculated plants were 

20 than incubated in a controlled environmental chamber, 

maintained at 99% humidity and 21°C, for 24 hours to allow 
infection to develop- The plants were then moved from the 
incubator and allowed to dry. 

Two days after inoculation the infected plants were 

25 separately sprayed with each of the emulsion compositions 
containing Compound Nos. 1 to 29, tabulated in Table I, 
prepared in accordance with the procedure of Example 8. 
Each of the emulsion compositions provided a dosage of 1,000^ 
mg/1 of the active compound. An equal number of infected 

30 plants, not sprayed, acted as controls. All the sprayed and 
unsprayed plants were placed in a greenhouse, maintained at 
a temperature of 21°C for five days to allow any disease to 
be expressed. The treated plants were additionally tested 
for bean powdery mildew protectant use by inoculating all 

35 plants by tapping spores of Erysiphe polygoni mildew over 
the leaves. 

The sprayed and unsprayed control plants were 
examined for disease which was assessed using the 0 to 6 
rating system described in Example 9. Disease control, as 
40 explained in Example 9, was then determined. The control of 
disease, expressed as percent reduction of disease, is 
included in Table III under the titles "BRE 1000 and PMP 
1 0 0 0 . ** 
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15 



20 



EXAMPLE 12 

Controj of Barley Blast by, Fo3 j ar Treatment 

A plurality of planting pots which included ten 
plants of six day old barley (Variety "Herta") were prepared. 
These pots were sprayed with the emulsion compositions, 
prepared in accordance with the procedure of Example 8, of 
each of Compound Nos. 1 to 29, set forth in Table I. 

The plants in these pots, as well as an equal 
number of six day old Variety "Herta" barley plants in 
control pots, were inoculated with spores of the blast 
fungus, Pvricularia oryzae . The method of inoculation was 
identical with that utilized in Example 9. 

All the fungus inoculated plants were placed in a 
greenhouse, maintained at a temperature of 21 -C and a 
humidity of 99%, for five days. At that time, the P^ts 
were evaluated on the 0 to 6 disease rating system, explained 
in Example 9. Percent control was computed by comparing the 
ratings of the sprayed and unsprayed plants. The results of 
this test are included in Table III under the title BBL 
1000." 
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1 EXAMPLE 13 

Control of Nine Fungus Species 

5 - Each of the compounds included in Table I, Compound 

Nos. 1 to 29, were solubilized in acetone at a concentration 
of 500 mg/1. Filter paper discs , each 11 mm. in diameter, 
were immersed in each of the thus formed solutions. The 
discs were allowed to dry in air, thus driving off the 

10 acetone solvent. An equal number of discs were not immersed 
in these solutions and acted as controls. 

Each of the treated and untreated disks were then 
placed in agar plates and the fungus species, Alternaria 
solani , was added to the center of each paper disc in the - 

15 form of a culture plug with the fungus mat in contact with 
the treated paper of the test disc or, in the case of the 
controls, in contact with the untreated filter test disc. _ . 
The agar plates were incubated at 29 °C in an oven. 

Upon removal from the oven, percent growth 

20 inhibition by the compounds of the fungus species was 

evaluated by measuring the radius from the center of the 
fungus colony of the treated discs compared to the radius 
from the center of the fungus colony of the untreated disk^. 
That is, inhibition effectuated by each of the compounds *?as 

25 determined as a function of the percent: difference between 

the radii of the treated and untreated discs. The results of 
these tests appear in Table III under the title "ALT 500." 

In a similar fashion, the fungus species: Botrytis 
cinerea, Fusarium oxvsporum , Helminthosporium maydis , 

30 Phvtophthora infestans, Sclerotinia sclerotiorum and 

Sclerotium rolf sii were treated in exact accordance with* the 
procedure utilized to test the fungus species, Alternaria 
solani . The effectiveness of Compound Nos. 1 to 29, in 

35 
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5 

controlling these six fungus species are summarized in Table 
III under the titles "BOT 400," "FUS 500," "HMAY 500," "PHY 
500," "SCM 500" and "SCO 500." These designations refer to 

10 the six fungus species in the order of their earlier 
recitation in the discussion of this example. 

A separate test was utilized to determine the control 
of a ninth fungus species, Cerqpsppra argcfridicpla . This 
species was tested by depositing two drops of a spore 

15 suspension of the fungus (20,000 spores per millimeter) to 
the above-discussed chemically treated discs rather then as 
a mycelial cell culture plug. Scoring of the effectiveness 
of the compounds in controlling the CgrcPSPpra aTflChiflicPiU 
fungus was accomplished without the use of a control. A 

20 rating of 100 represented complete inhibition of germination 
and growth of the fungus; a rating of 80 represented nearly 
complete inhibition but some growth of the fungus; a rating 
of 50 represented partial inhibition but some growth or 
early complete inhibition with later growth; a rating 20 

25 indicated some, but not significant, inhibition of growth; 
and a O rating indicated complete growth of the fungus 
without any inhibition. The rating of this species is 
included in Table III under the title "CER 500." 



BNSDOCID: <WO 9207848A1J_> 



SUBSTITUTE SHEET 



WO 92/07848 



PCT/US91/07801 



TABLE III 



Percent Fungicidal Control 



Cpd. 


ALT 


BBL 


BMP 


BMS 


BOT 


BRE 


CER 


CMS 


FUS 


HMAY 


PHY 


PMP 


SCH 


SCO 


No. 


500 


1000 


1000 


250 


500 


1000 500 


250 


500 


500 


500 


1000 


500 


500 


1 


25 


90 


90 


0 


0 


0 


0 


0 


0 


0 


45 


0 


0 


10 


2 


0 


90 


90 


0 


0 


0 


0 


15 


15 


40 


76 


0 


0 


40 


3 


0 


50 


100 


0 


0 


0 


0 


15 


15 


15 


75 


0 


15 


0 


4 


0 


0 


20 


0 


35 


0 


0 


50 


50 


0 


50 


95 


0 


0 


5 


0 


0 


0 


40 


35 


0 


0 


0 


20 


10 


50 


95 


0 


35 


6 


0 


0 


90 


0 


35 


0 


0 


0 


0 


15 


0 


0 


0 


m 0 


7 


0 


20 


90 


0 


0 


0 


0 


0 


0 


0 


20 


0 


30 


0 


8 


0 


0 


90 


0 


15 


0 


0 


0 


0 


0 


0 


0 


50 


0 


9 


10 


90 


90 


35 


50 


0 


0 


0 


0 


35 


0 


0 


0 


25 


10 


35 


80 


90 


15 


25 


0 


0 


0 


0 


0 


0 


0 


0 


35 


11 


10 


80 


90 


35 


0 


0 


0 


50 


10 


35 


0 


0 


0 


0 


12 


25 


80 


100 


35 


0 


0 


0 


0 


0 


45 


15 


95 


55 


0 


13 


15 


40 


100 


35 


0 


0 


0 


50 


40 


15 


20 


50 


0 


0 


14 


50 


80 


90 


35 


0 


0 


0 


0 


10 


25 


35 


90 


0 


35 


15 


55 


90 


90 


15 


50 


0 


0 


0 


30 


35 


0 


90 


0 


35 


16 


0 


80 


100 


97 


0 


20 


0 


45 


0 


25 


35 


0 


0 


0 


17 
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The above embodiments and examples are given to 
illustrate the scope and spirit of the instant invention. 
These embodiments and examples will make apparent, to those 
skilled in the art, other embodiments and examples. These 
other embodiments and examples are within the contemplation 
of the present invention. Therefore, this invention should 
be limited only by the appended claims. 
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WHAT IS CLAIMED IS : 

1. A compound having the structural formula 




where R and R 1 are the same or different and are hydrogen or 
10 p 3 

C- -C^ alkyl; R is hydrogen, chlorine or bromine; R is 

1 D 

hydrogen, <^ 1 " C 6 alk ^ 1 ' C 1~ C 6 alkox Y' halogen, trihalomethyl , 
nitro, cyano, phenyl, phenyl substituted with C 1 -C 4 alkyl, 
C 1 -C 4 alkoxy, halogen, trihalomethyl, nitro or cyano, phenoxy 
15 or phenoxy substituted with C 1 -C 4 alkyl, C 1 ~C 4 alkoxy, 
halogen, trihalomethyl, nitro or cyano; and n is 0 or 1. 

2 . A compound in accordance with Claim 1 wherein R 

and R 1 are the same or different and are hydrogen or C- -C A 

9 3 
alkyl; R is hydrogen or chlorine; R is hydrogen, halogen, 

phenyl or phenyl substituted with methyl, ethoxy, halogen or 

trif luoromethyl . 

3. A compound in accordance with Claim 2 where R 
and R 1 are the same or different and are hydrogen or 
alkyl; R is hydrogen; R is chlorine, phenyl or phenoxy 
substituted with halogen or trif luoromethyl. 

4. A salt comprising the product of the compound 
of Claim 1 and an organic or inorganic acid. 

5. A salt in accordance with Claim 4 wherein said 
acid is hydrochloride acid or methanesulf onic acid. 
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6. A composition comprising a fungicidally 
effective amount of the compound of Claim 1 and a carrier 
therefor. 

7. a composition comprising a fungicidally 
effective amount of the salt of Claim 4 and a carrier 
therefor. 

8. A process for controlling phytopathogenic fungi 
comprising applying a fungicidally effective amount of the 
compound of Claim 1 to the loous under attack by phytopatho- 
genic fungi. 
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